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1  | INTRODUCTION




as ecosystem function and stability are dependent on biodiversity 
(Tilman	 &	 Downing,	 1994;	 Hooper	 et	 al.,	 2005).	 The	 increasing	
awareness of the current environmental crisis makes biodiversity 
studies	 even	 more	 valuable	 and	 necessary,	 especially	 for	 ecosys-
tems	such	as	grasslands,	which	are	massively	threatened	by	land-	use	
change	(Fischer	et	al.,	2018).	Plant	species	richness	has	been	mapped	




link	 diversity	 patterns	 and	 assembly	 processes	 (Bruelheide	 et	 al.,	
2019).	 Nevertheless,	 information	 on	 broad-	scale,	 fine-	grain	 plant	
distribution	 is	 still	 scattered,	 inconsistent,	 and	 often	 of	 uncertain	
quality,	especially	for	bryophytes	and	lichens	(Beck	et	al.,	2012).







richness	 hotspots	 (Divíšek	 &	 Chytrý,	 2018;	 Večeřa	 et	 al.,	 2019).	
However,	 it	 should	 be	 considered	 that	 vegetation	 plots	 derived	
from	phytosociological	sampling	may	vary	in	plot	size	by	several	or-
ders	of	magnitude,	even	within	 the	same	vegetation	 type	 (Chytrý,	











Aims: Understanding	 fine-	grain	 diversity	 patterns	 across	 large	 spatial	 extents	 is	
fundamental	 for	 macroecological	 research	 and	 biodiversity	 conservation.	 Using	












Diversity	 Benchmarks”	 and	 the	 web	 tool	 “GrassPlot	 Diversity	 Explorer”	 are	 now	
available	 online	 (https://edgg.org/datab	ases/Grass	landD	ivers	ityEx	plorer)	 and	 pro-
vide	more	insights	into	species	richness	patterns	in	the	Palaearctic	open	habitats.
Conclusions: The	GrassPlot	Diversity	Benchmarks	provide	high-	quality	data	on	spe-





complementary data source in macroecology.








Ecologists	 and	 conservationists	 need	 reliable	 species	 richness	














can	 even	 hold	 higher	 plant	 diversity	 than	 tropical	 forests	 (Wilson	
et	al.,	2012).	After	an	early	and	rudimentary	attempt	of	benchmark-










(species	 richness)	 across	 biomes	 and	 vegetation	 types.	 Besides	
total	 plant	 richness	 (complete	 vegetation),	 we	 separately	 assess	
vascular	 plant,	 bryophyte	 and	 lichen	 richness,	 as	 it	 has	 been	 al-
ready	demonstrated	that	the	richness	of	these	taxonomic	groups	
should	 be	 assessed	 separately	 (Dengler	 et	 al.,	 2016a).	 In	 sum-
mary,	we:	(a)	present	major	diversity	patterns	in	Palaearctic	open	
habitats	 that	 can	 be	 derived	 from	 GrassPlot;	 (b)	 introduce	 the	
GrassPlot	Diversity	Benchmarks	(a	data	set	made	public	together	
with	 this	 article)	 and	 the	GrassPlot	Diversity	 Explorer	 (an	online	
tool	 released	together	with	this	article);	and	 (c)	outline	some	po-






and	 registered	 in	 the	Global	 Index	 of	 Vegetation-	Plot	Databases	
(EU-	00-	003;	GIVD;	Dengler	 et	 al.,	 2011).	GrassPlot	 incorporates	
standardized	 vegetation-	plot	 data	 sampled	 in	 precisely	 delimited	
plots	together	with	methodological,	environmental	and	structural	
information	 from	 open	 habitats,	 e.g.,	 grasslands	 and	 other	 plant	
























Biomes	were	 assigned	 using	 the	 biome	 classification	 provided	
in	 Bruelheide	 et	 al.	 (2019),	 which	 is	 based	 on	 the	 nine	 ecozones	
of	Schultz	 (2005)	plus	an	additional	alpine	biome	based	on	Körner	











GrassPlot	 includes	 plot	 data	 sampled	 following	 two	 alterna-
tive methods for recording the presence of vascular plant species: 
“rooted	 presence”,	 which	 only	 records	 individuals	 as	 present	 in	
the	 plot	 if	 they	 root	 inside,	 and	 “shoot	 presence”,	 which	 records	
individuals as present if any part of stems or leaves are inside the 
plot	(Dengler,	2008).	The	majority	of	plots	in	the	data	set	were	re-
corded	using	the	“shoot	presence”	method,	and	13.4%	of	plots	used	


















number	 of	 plots,	 number	 of	 independent	 observations,	 minimum,	
maximum,	 mean,	 standard	 deviation,	 median,	 and	 first	 and	 third	
quartiles.	We	 call	 these	 data	 the	GrassPlot	Diversity	 Benchmarks	
and	provide	them	in	Appendix	S3	in	the	Supporting	Information	as	a	
spreadsheet	file	(70	MB).	This	file	is	open	access	and	is	also	provided	
on	 the	 website	 of	 the	 GrassPlot	 Diversity	 Explorer	 (https://edgg.
org/datab	ases/Grass	landD	ivers	ityEx	plorer)	 for	 free	download.	We	
intend to update it at regular intervals while keeping former versions 








only the independent observations. The number of independent 









has	 been	 shown	 theoretically	 (Williamson,	 2003)	 and	 empirically	
(Güler	et	al.,	2016;	Cancellieri	et	al.,	2017;	Zhang	et	al.,	2021),	spe-
cies richness recorded with the rooted method deviates increasingly 
negatively	 from	 values	 recorded	with	 the	 shoot-	presence	method	
as	grain	size	decreases.	(b)	Subsetting	to	only	those	plots	belonging	
to	nested	series	with	at	least	the	seven	“EDGG	standard	grain	sizes”	









with severe habitat loss. Other criteria such as the number of rare or 
threatened species and total species richness are also currently used 











TABLE  1 The	number	of	available	plots	per	taxonomic	group	and	grain	sizes.	Standard	sizes	are	indicated;	0.001	m2 also includes 
0.0009 m2; 0.1 m2 includes 0.09 m2; 10 m2 includes 9 and 10.89 m2;	and	1,000	m2	includes	900	and	1,024	m2. Nall = total number of plots. 
Nind. =	number	of	independent	observations,	i.e.,	after	averaging	several	subplots	of	the	same	grain	size	in	the	same	nested	series
Grain size [m2]
All groups Vascular plants Bryophytes Lichens
Nall Nind. Nall Nind. Nall Nind. Nall Nind.
0.0001 1,959 774 2,904 1,440 1,973 781 1,959 774
0.001 1,900 707 4,341 1,727 1,914 714 1,900 707
0.01 2,653 877 70,548 4,875 2,688 905 6,820 1,876
0.1 1,925 717 5,756 3,788 1,939 724 1,925 717
1 2,821 1,583 25,432 20,500 3,044 1,799 3,002 1,764
10 2,924 2,171 11,035 9,658 4,599 3,839 2,925 2,172
100 1,336 1,316 6,321 6,274 1,363 1,343 1,436 1,416
1,000 45 45 187 187 45 45 45 45
All	sizes 15,563 8,190 126,524 48,449 17,565 10,150 20,012 9,471
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of	 the	 GrassPlot	 Diversity	 Benchmarks.	We	 did	 this	 in	 R	 version	
4.0.2	 (R	 Core	 Team,	 2020),	 using	 the	 shiny	 package	 (Chang	 et	 al.,	
2020).	We	also	used	other	R	packages,	including	tidyr and dplyr for 
data	preparation	(Wickham	&	Henry,	2020;	Wickham	et	al.,	2020),	










Richness hotspots of vascular plants in grasslands and other open 
habitats	 are	 scattered	 across	 the	 Palaearctic.	 However,	 they	may	
vary	across	grain	sizes,	both	regarding	mean	richness	(Figure	2)	and	
maximum	 richness	 (Appendix	 S4).	 Richness	 hotspots	 also	 change	
according	 to	vegetation	 type	and	 taxonomic	group	 (Appendix	S4).	
Maximum	 richness	 hotspots	 of	 bryophytes,	 lichens	 and	 complete	
vegetation	also	vary	with	grain	size	(Appendix	S4).
Patterns	 of	 plant	 diversity	 in	 vegetation	 types	 differ	 across	
grain	 sizes	 (Figure	 3)	 and	 taxonomic	 groups	 (Figure	 4).	 Secondary	
grasslands show the highest mean richness of vascular plants across 
the	smallest	sizes,	but	natural	grasslands	are	equally	diverse	in	the	




the boreal biome at 0.01 m2 and 10 m2	 (Figure	 3).	More	 detailed	
results	on	richness	patterns	across	grain	sizes	for	the	combination	
of	biomes	and	coarse-	level	vegetation	types	are	shown	in	Appendix	
S5.	 This	 inconsistency	 of	 diversity	 patterns	 across	 grain	 sizes	 and	
taxonomic	groups	 is	even	more	evident	 if	we	use	a	 fine-	level	veg-
etation	 typology	 (Appendix	 S5),	 although	 some	 patterns	 emerge,	
such	 as	meso-	xeric	 grasslands	 showing	 the	highest	mean	 richness	
for	 vascular	 plants	 across	most	 grain	 sizes.	 The	mean	 richness	 of	












pattern	changes	 for	bryophytes	and	 lichens,	with	maxima	often	 in	
natural	grasslands	(Table	2).	As	regards	biomes,	the	maximum	rich-




types show similar patterns for vascular plants and complete vegeta-
tion,	both	with	a	continuous	upward	curvature	in	the	semi-	log	space	
(Figure	 5).	 Meso-	xeric	 grasslands	 show	 the	 highest	 means	 across	
grain	 sizes,	 both	 for	 vascular	 plants	 and	 for	 complete	 vegetation,	
while	sandy	dry	grasslands	are	the	poorest	type.	Alpine	grasslands	
outperform	meso-	xeric	grasslands	for	complete	vegetation	at	small-
est	 sizes	 due	 to	 the	 strong	 richness	 increase	 related	 to	 the	 inclu-
sion	of	non-	vascular	plants.	The	relative	importance	of	this	fraction	
in the total richness is even stronger for sandy dry grasslands and 
Mediterranean	grasslands,	 the	 latter	 reaching	 the	 second	position	
in	the	richness	ranking	for	the	largest	sizes.	Appendix	S5	combines	
SARs	generated	with	all	GrassPlot	data	with	SARs	corresponding	to	









edgg.org/datab	ases/Grass	landD	ivers	ityEx	plorer).	 The	 tool	 is	 or-
ganized	into	eight	panels	(Figure	6).	The	first	panel	shows	species	
richness in different vegetation types. Two vegetation typologies 
are	used,	including	the	two-	level	vegetation	typology	used	in	the	
GrassPlot	database	and	phytosociological	classes	(for	details,	see	
Appendix	 S2).	 Users	 can	 explore	 species	 richness	 by	 generating	
boxplots	 for	 eight	 standard	 size	 grains	 and	 selected	 taxonomic	
groups. The second panel presents species richness in geographi-










”Information”,	 explains	 the	 concepts	 of	 biomes,	 geographical	 re-






as a determinant of species richness patterns has previously been 
reported	 in	many	coarse-	grain	 studies	 (see	Rahbek,	2005,	 for	a	 re-
view),	here	we	demonstrate	that	 it	 is	also	 influential	at	 the	scale	of	
ecological	 communities.	 Consequently,	 plant	 richness	 hotspots	
in	 Palaearctic	 open	 habitats	 are	 not	 necessarily	 consistent	 across	
scales,	 as	 already	 demonstrated	 for	 vertebrates	 (McKerrow	 et	 al.,	
F IGURE  2 Richness hotspots and coldspots of vascular plants across spatial grains in grasslands and other open habitats across the 
Palaearctic	realm.	Concentric	circles	represent	mean	species	richness	at	grain	sizes	0.01,	1	and	100	m2	within	hexagons	of	ca.	5°	x	5°,	from	
the	lowest	(blue)	to	the	highest	(red),	while	white	indicates	the	absence	of	data	of	that	grain	size
     |  11 of 21Journal of Vegetation ScienceBIURRUN et al.
F IGURE  3 Richness	of	vascular	plants	across	coarse-	level	vegetation	types	and	biomes	for	the	four	most	represented	grain	sizes	(0.1,	1,	
10,	100	m2).	Under	each	bar,	the	number	of	plots	is	given.	No	filtering	by	sampling	method	(rooted	vs	shoot)	was	applied
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2018;	Shriner	et	al.,	2006).	Given	that	GrassPlot	data	still	have	large	
geographic	gaps,	we	 refrain	 from	comparing	our	emerging	 richness	
hotspots	with	those	obtained	from	coarse-	grain	data	(e.g.,	Barthlott	
et	al.,	2005,	for	vascular	plants;	Geffert	et	al.,	2013,	for	bryophytes)	
and	 with	 other	 community-	level	 patterns	 in	 grasslands	 emerging	
from	 fine-	grain	 data	 (e.g.,	Wilson	 et	 al.,	 2012;	 Chytrý	 et	 al.,	 2015;	
Bruelheide	et	al.,	2019).
We	found	a	strong	scale	dependence	of	plant	diversity	not	only	







(Chytrý	 et	 al.,	 2015;	Roleček	 et	 al.,	 2019;	Hájek	 et	 al.,	 2020).	 The	
richest vegetation types for bryophytes and lichens strongly vary 
with	 grain	 size.	 However,	 it	 is	 worth	 reporting	 that	 communities	









major part of the plant diversity in various habitats and thus should 
be	 more	 frequently	 considered	 in	 biodiversity	 studies.	 Moreover,	
we demonstrate that the richness of vascular plants is not a good 
proxy	for	fine-	grain	bryophyte	and	lichen	richness,	as	they	may	be-
have	differently,	depending	on	vegetation	type.	This	 finding	ques-
tions the use of vascular plant species richness as a surrogate for the 
overall	 diversity	 in	open	vegetation,	which	 is	 suggested	 in	 several	
studies	based	on	simpler	assessments	in	forests	(Pharo	et	al.,	1999;	
Sætersdal	 et	 al.,	 2003).	 Likewise,	Chiarucci	 et	 al.	 (2006)	 and	Santi	
F IGURE  4 Richness at 1 m2	of	the	four	taxonomic	groups	across	coarse-	level	vegetation	types.	Under	each	bar,	the	number	of	plots	is	
given.	No	filtering	by	sampling	method	(rooted	vs	shoot)	was	applied
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et	al.	(2010)	found	that	vascular	plant	diversity	was	not	a	good	surro-

























logical	 relevés,	 in	which	 the	plot	borders	were	often	not	precisely	
delimited	in	the	field.	Since	the	analysis	of	Chytrý	(2001)	of	the	plot	
data	contained	at	that	time	in	the	Czech	National	Phytosociological	




average plots in vegetation types that are inherently poorer in spe-
cies.	When	comparing	the	mean	richness	data	from	Chytrý	 (2001)	
for	the	three	classes	that	are	also	contained	in	GrassPlot	 (Festuco-	
Brometea,	 Molinio-	Arrhenatheretea,	 Phragmito-	Magnocaricetea)	 we	
found substantially lower mean richness in the phytosociological da-
tabase	than	in	GrassPlot	(not	shown).	Similarly,	comparing	the	mean	
richness data of Festuco-	Brometea	grasslands	from	the	Nordic-	Baltic	
Grassland	Vegetation	Database	(Dengler	et	al.,	2006)	with	GrassPlot	










Complete vegetation Vascular plants
A B C D E F A B C D E F
0.0001 10 10 4 6 7 1 8 11 4 5 7 4
0.001 14 19 8 7 10 3 12 19 7 7 9 5
0.01 25 29 11 10 18 7 21 24 10 18 16 10
0.1 43 46 20 35 30 12 34 43 16 34 28 18
1 63 82 39 39 49 20 59 79 33 49 44 29
10 90 101 64 69 71 51 86 −106(98) 68 65 68 +48(47)
100 128 159 65 93 123 48 119 144 82 113 122 71
1,000 –	 +123(58) +89 –	 –	 –	 134 +97(83) +82(30) 96 126 95
Area [m2]
Bryophytes Lichens
A B C D E F A B C D E F
0.0001 5 5 3 2 2 1 2 4 1 0 0 1
0.001 +9(6) 8 3 2 3 +1(0) +6(2) +5(3) 1 1 0 +1(0)
0.01 18 10 3 3 4 1 8 7 2 3 0 1
0.1 +24(9) +14(10) 4 4 8 +1(0) +15(8) +10(5) 4 2 2 +1(0)
1 31 18 10 11 8 2 21 17 6 13 3 2
10 +40(18) +22(19) 27 10 16 +11(1) +24(23) +20(12) 7 2 3 +10(1)
100 38 32 19 16 21 1 25 31 15 13 4 0
1,000 –	 +22(2) +11 –	 –	 –	 –	 +35(5) +10 –	 –	 –	
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sample	 plots	 with	 a	 species	 richness	 above	 average	 (Holeksa	 &	
Woźniak,	2005;	Diekmann	et	al.,	2007).	By	contrast,	most	GrassPlot	
data are based on systematic or random sampling or the approach 
of	the	EDGG	Field	Workshops	(Dengler	et	al.,	2016b),	which	aims	to	
maximize	between-	plot	heterogeneity,	i.e.,	both	presumably	species-	
rich	 and	 species-	poor	 stands	are	 selected	 for	making	plots	 (which	
should	not	bias	means,	but	possibly	 increase	variance).	A	plausible	
explanation	for	the	pattern	found	is	that	the	average	completeness	
of plots in phytosociological databases is lower than most research-
ers,	 including	ourselves,	would	have	guessed.	This	 indicates	that	 it	
might be risky to take the richness data from large phytosociological 
databases	at	face	value.	A	more	comprehensive	study	comparing	the	
GrassPlot	benchmarks	with	the	mean	richness	values	derived	from	









port the view that the fraction of overlooked species must be minor 
compared to average phytosociological data and possibly even com-
pensated	by	an	equally	minor	fraction	of	erroneously	recorded	spe-
cies.	When	the	complete	GrassPlot	data	are	used,	in	very	few	cases,	










clusters	 (which	 equally	 often	 should	 be	 above	 and	 below	 the	 av-
erage),	even	within	GrassPlot	data,	there	is	a	“quality	gradient”:	on	
average,	 the	 richness	 records	 in	 nested	 plots	 are	more	 complete,	
but	the	differences	are	much	smaller	than	between	GrassPlot	and	





with	 findings	 of	Güler	 et	 al.	 	 	 (2016),	Cancellieri	 et	 al.	 (2017)	 and	
Zhang	et	al.	(2021).
While	 we	 trust	 that	 our	 richness	 data	 for	 individual	 plots	 are	
more	 reliable	 than	 most	 other	 sources,	 the	 aggregated	 richness	
patterns reported in this paper in some cases might still be biased 
or	misleading.	 First,	 data	 coverage	 in	GrassPlot	 is	 sparser	 than	 in	
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However,	GrassPlot	 also	 contains	 data	 that	 have	been	 sampled	 in	
regions where a certain vegetation class is known to be poorer in 
species	than	in	other	parts	of	the	respective	country.	In	addition,	a	
prevalence of vegetation plots from one subtype of a certain cat-





sults are necessarily affected by the classification systems used for 




(2005),	which	 includes	 significant	 areas	of	 the	 forest–	steppe	 zone	
in	the	boreal	biome,	while	other	typologies	consider	 it	a	continen-
tal	 variant	of	 the	 temperate	biome	 (Erdős	et	 al.,	 2018).	 Some	bias	
may also be caused by disputed borders between vegetation types. 
Since	the	assignments	to	the	fine-	level	vegetation	types	were	largely	
based	on	syntaxonomy,	and	 the	 fine-	level	 types	were	 fully	nested	
in	coarse	categories,	there	are	some	“gray	zones”,	e.g.,	some	rocky,	
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to know where these are positioned in relation to the average of 
this	 vegetation	 type	 in	 the	 country	 or	 biome.	 Modeling	 studies	
could	 also	 benefit	 if	 they	 had	 reliable	 benchmarks.	 For	 example,	
Bruelheide	 et	 al.	 (2020)	 used	 a	 sophisticated	 approach	 to	 create	
richness maps of Festuco-	Brometea	 communities	 in	Germany	 at	 1,	
10,	100	and	1,000	m2 with three different approaches based on a 
traditional	 phytosociological	 database,	 but	 in	 the	 end,	 they	 could	




An	 increasing	 number	 of	 studies	 use	 the	 enormous	 amount	 of	
vegetation-	plot	 data	 from	 national	 and	 regional	 (see	 Dengler	
et	al.,	2011),	continental	(EVA;	Chytrý	et	al.,	2016)	and	global	(sPlot;	














lists might be incomplete was hitherto not addressed in macroeco-
logical	studies.	Moreover,	given	the	different	traditions	of	phytoso-
ciology	in	different	countries	(Guarino	et	al.,	2018),	one	can	assume	
that	 the	 average	 degree	 of	 incompleteness	 might	 vary	 regionally,	
leading not only to biased absolute numbers but also unreliable pat-
terns. Incomplete species lists are particularly problematic for mac-
roecological studies on α-	diversity	and	some	studies	on	β-	diversity,	
while	studies	on	community-	weighted	means	of	traits	or	assembly	
rules	 are	 probably	 less	 affected,	 at	 least	 not	when	 assuming	 that	
the overlooked species mostly were the rare ones with low cover. 
Depending on the sensitivity of the study topic toward biased spe-
cies	richness	values,	macroecological	users	of	vegetation-	plot	data-
bases	have	several	options:	 (a)	use	a	 subset	of	 regions,	vegetation	
types	and/or	grain	sizes	that,	according	to	the	comparison	with	the	
GrassPlot	Diversity	Benchmarks,	are	least	affected;	(b)	apply	context-	
dependent	 “correction	 factors”;	 or	 (c)	 conduct	 the	 study	 instead	
with	 the	GrassPlot	database.	Depending	on	 the	question	at	hand,	




and	GrassPlot	might	be	 the	best	 solution.	Plots	duplicated	 in	EVA	
or	sPlot	are	already	documented	in	GrassPlot,	so	there	is	no	major	
problem when using both sources together.
4.3.3 | Biodiversity	conservation









for alpine grasslands will be different from that for wetlands. In 
any	 case,	we	would	 like	 to	 emphasize	 that	 species	 richness	 can-
not	be	used	as	a	single	criterion,	as	several	naturally	species-	poor	
habitats	 are	 more	 species-	rich	 after	 degradation,	 such	 as	 lower	
levels	 of	 salinity	 in	 saline	 communities.	Another	 typical	 question	
in	this	context	is	whether	a	particular	management	or	restoration	
measure was successful or what is the restoration potential of a 
specific habitat type. Did the measure achieve the typical diversity 
of that habitat type? Referring to richness data from the literature 




they largely reflect the situation during the past two decades as 
there	 is	only	a	 small	 fraction	of	20th-	century	plots	 included.	We	
also acknowledge that species number should not always be used 
as	a	unique	criterion	for	such	assessments,	as	restoration	projects	
often	monitor	 richness	of	habitat-	specific	 target	 species	 to	avoid	





In	 all	 the	 above-	mentioned	 applications,	 the	 GrassPlot	 Diversity	
Explorer	 can	 be	 helpful	 for	 researchers	 and	 students	 alike	 to	
get feedback on how complete their field records likely are. The 
GrassPlot	 Diversity	 Benchmarks	 provide	 vegetation-	plot	 data-
bases with the option of checking the reliability of data sets before 
including	 them.	 For	 example,	 data	 sets	with	mean	 richness	 below	
the	first	quartile	of	the	respective	vegetation	type	× region × grain 
size	should	be	considered	carefully.	They	do	not	necessarily	need	to	
be	excluded	but	could	be	labeled	as	doubtful	unless	the	originators	
provide convincing reasons that the studied stands are actually so 
species-	poor.	This	quality	check	may	also	be	used	when	data	from	
large	 vegetation-	plot	 databases	 are	 selected	 for	 specific	 projects.	


















constraint that may affect the aggregated patterns reflected in the 
diversity	benchmarks.	However,	we	have	shown	that	species	record-
ings	are,	on	average,	apparently	much	more	complete	in	GrassPlot.	









the selected combination of region and vegetation type in order to 
obtain	reliable	benchmarks.	While	the	GrassPlot	Diversity	Explorer	
is	 already	quite	powerful,	we	are	considering	 further	extensions	 in	








posal	 (according	 to	 the	GrassPlot	Bylaws;	available	at	https://edgg.






with	 the	 newest	 versions	 of	 GrassPlot,	 while	 a	 new	 fixed	 version	




in	 Figure	2.	We	 thank	 the	hundreds	of	 vegetation	 ecologists	who	










script; all authors contributed data and approved the manuscript.




plots belonging to nested series with at least seven standard grain 
sizes)	 are	 provided	 in	 Appendix	 S3.	 Future	 updates	 will	 be	 made	
available	as	GrassPlot	Diversity	Benchmarks	(fixed	versions)	and	dy-
namically	in	the	GrassPlot	Diversity	Explorer	(both	at	https://edgg.
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